where r is the distance of a given profile from the eddy center and g is the gravitational were not retained for the analysis because they were either too shallow or characterized 138 by anomalous features (e.g. non-monotonic depth, unrealistic values of ρ θ or persisting 139 inversions after the correction).
140
For each time-window, radial sections of P were reconstructed by fitting the obser-
141
vations with the Gaussian analytical function 142 P (r, z i ) Fit = P 0 (z i ) exp − r 2 2R 0 (z i ) 2 (2) where P 0 (z i ), the pressure anomaly at the eddy center, and R 0 (z i ), indicator of the width 143 of the Gaussian bell, were the two parameters to be determined. The Gaussian profile was 144 preferred to the radial function used in Zhang et al. [2013] , since it was found to be less the scipy.optimize library: https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html),
154
with initial values of 0 and 100 for P 0 (z i ) and R 0 (z i ), respectively, and bound values 0
155
and ∞ for both parameters.
156
Once the vertical profiles of P 0 and R 0 were determined, the full 3D field, P (r, z), As R 0 (z i ) usually varied between 50 and 100 km, sections with at least one profile within 164 50 km from the eddy center were always retained. On the other hand, sections with no 165 profiles within 50 km, but at least one within 100 km from the center, were retained only 166 if the coefficient of determination (used as indicator for the goodness of the radial fit) ob-167 tained using the observations within 200 km from the center (outer limit of the Gaussian 168 profile) was ≥ 0.7. Sections reconstructed with no profiles within 100 km from the eddy 169 center were assumed unreliable and discarded (see Section 3).
170
To quantify the volume of the eddy, we used a modified version of the approach even before its dissipation.
239
To investigate the eddy exchanges in more detail, we analysed the temporal vari- 
306
The two time series suggest that, although mixing across the eddy boundary could itations that must be investigated and resolved in future studies before the method can be 333 reliably applied for a completely unsupervised analysis of longer eddy time series.
334
The fate of the exchanged waters at the surface was investigated through the forward [2014, 2017] . PV is defined as:
where f is the Coriolis parameter, ω is the vertical component of relative vorticity and ρ 0 561 is the mean density. Since we assumed a horizontally uniform background density field,
where v(r, z) = ( f ρ 0 ) −1 ∂P (r, z)/∂r, is the horizontal tangential velocity relative to 2000 m depth obtained from the geostrophic balance. The fields of density anomaly ρ θ (r, z)
565
were also reconstructed from P (r, z) by inverting the integral from equation 1. Total den-566 sity was then obtained as ρ θ (r, z) = ρ θ (r, z) +ρ θ (z) Argo and used to compute the 3D 567 fields of vertical density gradient, ρ z = ∂ ρ θ (r, z)/∂z.
568
As ρ θ (r, z) was reconstructed from P (r, z) with depth-varying R 0 and non-analytical 
576
To obtain smoother profiles, we defined eddy boundaries as the largest orbits within section were larger than the minimum value in the northern one.
583
Radial profiles of ω(r, z) (computed as the second radial derivative of the Gaus-584 sian function P (r, z)) have usually narrower width than those of ρ θ (r, z) (directly recon- 
